Introduction

Metabolic syndrome is defined as a cluster of risk factors for vascular disease (1). A report by the National Cholesterol Education Program Adult Treatment Panel III (NCEP/ ATP III) outlines the definition of metabolic syndrome for clinical use in Western countries
. Based on this definition, metabolic syndrome is diagnosed if the patient has three or more of the following risk factors: high fasting glucose levels, high blood pressure, low high-density lipoprotein levels, high triglycerides, and abdominal obesity. Prospective cohort studies have shown that metabolic syndrome is associated with increased morbidity or mortality not only from cardiovascular disease (3) (4) (5) (6) (7) (8) (9) but also from ischemic stroke (10) (11) (12) (13) (14, 15 Figure 3 
Subjects and Methods
Subjects
shows the cumulative risks for ischemic stroke in men (A) and women (B). The age-and smoking-adjusted RRs for ischemic stroke in women with metabolic syndrome was 23.1 (95% CI: 2.7-196), whereas there was no significant difference between men with and without metabolic syndrome. We also used Fisher's exact test to compare the incidence of ischemic stroke in subjects with metabolic syndrome to that in women without metabolic syndrome, because the number of women with metabolic syndrome was unexpectedly small (n=8). However Fisher's exact test did not show that metabolic syndrome increases the risk of ischemic stroke significantly even in women (p=0.16), when the subset of women subjects followed for 3 to 6 years was analyzed, the difference between the two groups was significant (p=0.04, Table 2).
Discussion
This study showed that metabolic syndrome increases the risk of ischemic stroke in women but not in men. To our knowledge, there are currently four published cohort studies that examined the association between metabolic syndrome and stroke. The Northern Manhattan study (10) 
, which included Hispanic, African American, and Caucasian subjects, reported an increased risk of stroke among women with metabolic syndrome [Hazard ratio (HR=2.1)] compared to men (HR=0.9). Koren-Morag et al similarly reported that metabolic syndrome without diabetes mellitus was a significant risk factor for ischemic stroke in both sexes, but the effect was more pronounced in women [Odds ratio (OR= 2.10)] than in men (OR=1.39) (11). The Framingham Offspring Study also reported that metabolic syndrome without diabetes mellitus was a significant risk factor for ischemic stroke in women (OR=2.8), whereas metabolic syndrome without diabetes mellitus did not increase the risk of ischemic stroke in men significantly (12). In another report, Iglseder et al. investigated the association between metabolic syndrome and early atherosclerosis of carotid arteries and found that the risk of atherosclerosis conferred by metabolic syndrome was more pronounced in females (20). On the other hand, Kurl et al reported that the risk of ischemic stroke is increased in men with metabolic syndrome significantly in Finland (13). The result of theirs might be due to the long follow-up period (average follow-up of 14.3 years).
The present findings show that sex differences in the association of metabolic syndrome with ischemic stroke also exist in the Japanese population. Metabolic syndrome is generally considered to be a prediabetic condition (9, (21) (22) (23) , and type 2 diabetes mellitus has been reported to increase the risk of stroke more in women than in men (24 T a b l e 1 . Cl i n i c a l a n d B i o c h e mi c a l Ch a r a c t e r i s t i c s a t B a s e l i n e i n S u b j e c t s wi t h a n 
d wi t h o u t Me t a b o l i c S y n d r o me ( Me a n a n d S Ds )
Therefore, we recalculated the data using lower BMI cut-off values for women (27 or 25) . After altering the diagnostic criteria, metabolic syndrome was associated with an even higher incidence of ischemic stroke in women. A change in the BMI cut-off value for the male subjects (27 or 29) 
T a b l e 2 . T h e I n c i d e n c e o f I s c h e mi c S t r o k e i n Wo me n S u b j e c t s wi t h o r wi t h o u t Me t a b o l i c S y n d r o me F o l l o we d -u p 3 t o 6 Ye a r s
and anti-atherogenic effects (26) . However the adiponectin level is generally higher in women than in men (27) (29) . Two previous cohort studies showed that BMI is a risk factor for stroke in men (30, 31) . These results seem to be inconsistent with our results, although the follow-up periods in those studies (15 years and 12.5 years) were longer than in our study (6.3 ± 3.8 years 
